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Population genetic structure of Coilia ectenes
sampled from Yangtze River estuary
revealed by RAPD-PCR and ISSR-PCR markers
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Abstract Population genetic structure and genetic diversity of three populations of Coilia ectenes sampled from

Yangtze River from 2002 to 2003 were revealed by RAPD-PCR and ISSR-PCR markers. There were 110 bands
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occurring in the three populations assayed by RAPD-PCR with fifteen 10-base primers and the polymorphism was
from 0.490 to0 0.657 Shannon diversity index was from 18.63 to 22.38 and mean Nei' s genetic distance was from
0.1195 t0 0.1454. In the meanwhile there were 67 bands occurring in the three populations revealed by ISSR-PCR
with 11 primers and the polymorphism was from 0.576 to 0.682 Shannon diversity index was from 11.56 to
13.66 and mean Nei' s genetic distance was from 0.1169 to 0.1467. These data respectively from the two markers
were significantly positively correlated r=0.95 P <0.05 . AMOVA analysis showed that the genetic variation
between sampling years of the three populations accounted for less than 1.1% of the total one while this variation
between populations sampled in one year accounted for 6.99% revealed by RAPD-PCR or 2.75% by ISSR-PCR of
the total one. It also showed that the genetic variation among samples within a population was the principal
component which accounted for more than 96% of the total one at P < 0.000 1 assayed by the both markers.
AMOVA results suggested that there was no significantly genetic diversity among the three populations of
C. ectenes and this was confirmed by Neighbor-joining dendrogram constructed based on matrices of pairwise
Nei’ s genetic distances among samples. Although the pairwise Nei’ s genetic distances among samples and the
Neighbor-joining dendrogram from RAPD-PCR was not positively correlated with those from ISSR-PCR according to
the Mantel test and the cluster analysis respectively ISSR-PCR could reveal higher polymorphism in the tested
populations .
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mmol/L Tris-HCI 1 mmol/L EDTA pH 8.0 25 mg/ml.  RNA A DNA
2pL 37 C lh 4 C
1.3 RAPD-PCR
RAPD-PCR ASTEC PC-701  PCR 25 pl. PCR
2.5 pL. PCR 100 mmol/L KCI 80 mmol/L NH; ,S0, 100 mmol/L Tris-HCl pH9.0 2.0 mmol/L
MgClL, 1 pL 2.5 mmol/L dNTPs 1 pL Spmol/L 50 ng
DNA 1 U Taq DNA 980 15
1 RAPD-PCR 94 C 5 min 94 C 45 s
36 C 45s T72C 90 s 45 72 C 10 min
1 RAPD-PCR

Tab.1 The sequence of random primer chosen for RAPD-PCR and the amplified bands

in the three populations of Coilia ectenes

5 =3 1 2 3
S5 TGCGCCCTTC 4/6 4/6 6/7
S20 CGGACCCTTA 5/6 5/6 5/6
S29 GGGTAACGCC 5/9 3/9 5/9
S31 CAATCGCCGT 4/6 4/6 4/6
S67 GTCCCGACGA 0/2 0/2 172
S73 AAGCCTCGTC 2/4 2/5 5/5
S126 GGGAATTCGG 5/7 6/8 6/7
S329 CACCCCAGTC 1/3 1/3 3/6
S339 GTGCGAGCAA 2/8 1/7 2/8
S7 GGTGACGCAG 6/9 5/9 7/10
S13 TTCCCCCGCT 5/10 6/10 6/10
S38 AGGTGACCGT 6/10 3/9 7/10
S425 ACTGAACGCC 4/7 2/7 5/7
$429 TGCCGGCTTG 4/7 4/7 4/6
S501 TGCGGGTCCT 7/9 4/8 5/9
Total 60/103 50/102 71/108
1.4 ISSR-PCR
ISSR-PCR PCR 25 pl. PCR 2.5 pl. 10 x PCR
100 mmol/L KCI 80 mmol/L.  NH; ,S0, 100 mmol/L Tris-HCI pH 9.0 2.0 mmol/L MgCl, 100 pmol/L
dNTPs 0.2 pmol/L ISSR British Columbia 1 U Tag DNA
50 ng DNA B 94 °C 3 min 45
94 C 45 s 48~52 C 45s 72 C 1.5 min 72 C 7 min 1 100
11 2
1.5 PCR
PCR 18
1.6

RAPD-PCR  ISSR-PCR
P = - / 2 Shannon
H= - > P.log,P; P; i A



4 RAPD-PCR  ISSR-PCR 393

2 ISSR-PCR
Tab.2 The sequence of primer chosen for ISSR-PCR the annealing temperature in PCR reactions
and the amplified bands in the three populations of Coilia ectenes

5 =3 C
1 3

UBC834 AGAGAGAGAGAGAGAGYT 52 2/4 0/4 1/4

UBC835 AGAGAGAGAGAGAGAGYC 50 3/4 1/4 1/4

UBC845 CTCTCTCTCTCTCTCTRG 52 7/8 7/8 7/8

UBC868 GAAGAAGAAGAAGAAGAA 50 5/6 4/6 4/6

UBC899 CATGGTGTTGGTCATTGTTCCA 50 7/10 7/10 7/10

UBC840 GAGAGAGAGAGAGAGAYT 48 4/6 4/6 5/6

UBC844 CTC TCT CTC TCT CTC TRC 52 2/5 1/5 3/6

UBC866 CTCCTCCTCCTCCTCCTC 48 4/6 6/6 4/6

UBC876 GATAGATAGACAGACA 50 5/5 3/5 3/5

UBC895 AGAGTTGGTAGCTCTTGATC 50 3/7 2/7 3/7

UBC900 ACTTCCCCACAGGTTAACACA 52 3/5 3/5 3/5

Total 45/66 38/66 41/67
Y= C/T R= A/G
1 0 RAPDistance 2 Nei 2
AMOVA % 1 2 2002
3 2003 MEGA2 B Nei Neighbor-joining
Mantel ~ STATISTICA
2
2.1 DNA
SDS K DNA 23 kb
0D/ 0Dy 1.7~2.0 DNA
2.2 RAPD-PCR
RAPD-PCR 15 3 110 49%
1 1 3 0.657 Shannon Nei
22.38° 0.1454 3 1 2
2 Shannon Nei 0.490 18.63

0.1195 3
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1 P13 3 RAPD-PCR

Fig.1  An example of RAPD-PCR pattern in Coilia ectenes amplified with primer P13
M GeneRuler™ 100 bp DNA Ladder Plus
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3 Shannon Nei
Tab.3 Shannon’ s index diversity mean Nei' s genetic distance and percentage of polymorphism
in the three populations of Coilia ectenes

Nei
+ %
RAPD ISSR RAPD ISSR RAPD ISSR RAPD ISSR
20.44 13.66 0.1309+0.026 8 0.146 7+0.038 2 58.25 68.18 6.87 6.00
2 18.63 11.96 0.1195+0.0285 0.1296+0.037 5 49.02 57.58 6.80 6.00
3 22.38 11.56 0.1454+0.0378 0.1169+0.0320 65.74 61.19 7.20 6.09
3 RAPD AMOVA 4 3
-3.35% P=0.6069 3
96.35% P <0.000 1
4 3 52 RAPD-PCR  ISSR-PCR AMOVA

Tab.4 Analysis of molecular variance AMOVA for 52 individuals sampled from the
three populations of Coilia ectenes using RAPD-PCR 110 and 67 ISSR-PCR bands

% ¢ P-
RAPD-PCR
1 0.100 3 0.100 -0.0023 -3.35 $er= —0.033 0.669 3
1 0.1418 0.142 0.004 9 6.99 $sc=0.068 <0.000 1
49 3.276 1 0.067 0.066 9 96.35 $sr=0.036 <0.000 1
51 3.5182
ISSR-PCR
1 0.1189 0.119 0.000 75 1.10 $er=0.011 <0.000 1
1 0.094 4 0.094 0.001 87 2.75 $sc=0.028 0.104 4
49 3.208 7 0.065 0.065 48 96.15 $sr=0.039 <0.000 1
51 3.420
2.3 ISSR-PCR
3 ISSR-PCR 2 11 67 2 RAPD
3 67 RAPD-PCR
3 Shannon Nei 1 0.682
13.66 0.1467 3 ISSR-PCR AMOVA RAPD-PCR
4 3 1.1% P <0.000 1
96.15% P <0.000 1
BEf5 1 I Wik 2 —fe——
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2 UBCO00 3 ISSR-PCR
Fig.2  An example of ISSR-PCR pattern in Coilia ectenes amplified with primer UBC900
M GeneRuler™ 100 bp DNA Ladder Plus
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Fig.3  Dendrogram of the three Coilia ectenes populations constructed using Neighbor-joining
method based on matrices of pairwise Nei' s genetic distances
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3.2 RAPD-PCR ISSR-PCR
RAPD-PCR  ISSR-PCR Nei Shannon
STATISTICA
r=0.95 P<0.05 AMOVA
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0.373 g=1.955> gy s 9
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